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Chicago Climate Exchange 

Environmental Credits Protocol for Water Conservation Projects 

1. INTRODUCTION 
 
1.1  Overview 
 
This protocol establishes quantification and verification methodologies for energy and emission 
reductions arising from water conservation and water system efficiency projects.  The protocol 
is intended to provide incentives for the implementation of water conservation projects that 
are best practice and beyond business-as-usual.  The quantification and verification standards 
developed in this protocol could be used in either mandatory or voluntary environmental 
trading programs, implementing incentive-based payment schemes to finance water 
conservation projects that yield the greatest environmental benefits, or for use in developing 
procurement standards for particular products.  The structure of the protocol is sufficiently 
flexible to be adapted to initiatives undertaken in the water supply and treatment, residential, 
commercial, industrial, government, and non-profit sectors.  In addition, the protocol is 
intended to be scalable and provides a framework that can be refined over time as experience 
is acquired.  
 
Examples of organizations that could administer the standards of this protocol include a 
government regulatory body, a corporation designated by government regulatory bodies or 
legislative decree, a non-profit organization, or a for-profit organization.  Throughout this 
protocol, the employee of the organization responsible for regulatory oversight of this protocol 
is referred to as the “Program Administrator”.     
 
1.2  Protocol Principles 
 
The development of this protocol was guided by the fundamental principles of project 
greenhouse gas (GHG) accounting outlined in ISO 14064-2: Specification with guidance at the 
project level for quantification, monitoring and reporting of greenhouse gas emission reductions 
or removal enhancements, Version 1.  These principles include: 
 
• Relevance 
• Completeness 
• Consistency 
• Accuracy 
• Transparency 
• Conservativeness 
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The following sections of this protocol outline the project definitions, boundaries, eligibility 
criteria, monitoring requirements, energy and emissions reduction calculation methodologies, 
and other guidelines that a project proponent must satisfy in order to generate energy savings 
or environmental credits from water conservation initiatives. 
 
2. PROJECT DEFINITION 
 
The cycle of water extraction, transport, and pre- and post- usage treatment requires use of 
energy and, as a result, can contribute to the release of air pollutants, such as carbon dioxide or 
sulfur dioxide.  Thus, water-use conservation projects may result in both reduced energy 
consumption and pollution.  This relationship may not hold for all water-use conservation 
projects, and this protocol may not be applicable in such instances.     
 
2.1  Types of Eligible Projects 
 
Multiple types of energy efficiency projects based upon water conservation can be considered 
under this protocol.  Water conservation projects could include efficiencies associated with 
water supply and consumption, the treatment and processing of wastewater, or the collection, 
treatment, or reuse of stormwater.     
 
Eligible project types could be considered under two general categories: 
 
2.1.1  Infrastructure Investment in Conservation Equipment 
 
Eligible projects may include the investment and implementation of equipment or devices that 
result in water conservation. 
 
2.1.2 Behavior Modification Programs that Reduce Demand 
 
Eligible projects may also yield water conservation by reducing demand through behavior 
modification.  An example of this type of program could include implementing restrictions on 
water-use, such as a turf buyback program. 
 
2.2  Organizations that May Implement Projects (“Project Proponent”) 
 
Different types of organizations could serve as project proponents under this protocol.  These 
could include: 
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2.2.1 Water Conservation Projects Undertaken by a Water Utility  
 
A municipality, municipal authority, or privately-owned regulated or unregulated water utility1 
could implement water conservation projects in infrastructure that they own and maintain.  
Examples of this could include replacing leaky pipes, upgrading pumps, improving operations 
that result in greater efficiency within the treatment process, installing cisterns to collect 
rainwater, or improving the treatment processes for water quality so that the water can be 
recycled. 
 
2.2.2 Water Conservation Projects Undertaken by End-Users 
 
End-use consumers could implement water conservation projects that could either be self-
financed or supported through financial assistance from the water utility, or other public or 
private programs.  End-use consumers could include residential, commercial, or industrial 
consumers.  Examples of these water conservation projects can include: 

• installing water efficient appliances, such as high efficiency showerheads, faucet 
aerators, efficient clothes washers, or composting toilets;  

• xeroscaping or undertaking landscape improvements;  

• installing cisterns and other water collection devices for residential, commercial, or 
industrial use; and 

• implementing water recycling practices for stormwater or wastewater, such as repiping 
for water use.    

 
2.2.3 Water Conservation Project Undertaken by Other Organizations 
 
Energy efficiency and emission reduction credits could be earned by organizations that 
implement green infrastructure to reduce stormwater runoff and/or wastewater treatment 
costs.  These could be implemented by either a water utility or end-user as outlined above.  
Other organizations, such as a community organization or firm that invests in green 
infrastructure projects, may also implement these types of projects.  For example, a non-
governmental organization could promote the installation of rain barrels to use for irrigating a 
garden.  
 
                                                           
1 The term “water utility” will be used to refer to any of these organizations hereafter. 
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3. PROJECT BOUNDARY 
 

A clearly defined “boundary” is required to accurately assess energy or emission reductions 
that result from the implementation of water conservation projects.  Although the conservation 
method may vary, the project boundary for water conservation projects will include all systems 
that impact energy use.  The Program Administrator will have the discretion to determine 
which sinks, sources, and reservoirs must be quantified and verified based on whether the 
Program Administrator determines they are material.  Nonetheless, this section outlines the 
different categories that the Program Administrator must consider and discusses how the GHG 
sinks, sources, and reservoirs could be associated with water conservation projects.  
 

Boundary definitions for GHG sources, sinks, and reservoirs have been formally defined with 
respect to GHG emissions and are presented in this manner below.  These concepts could also 
be analogously adapted for other energy or environmental attributes for which the Program 
Administrator desires to establish credits. 
 
3.1 Identification of GHG Sources, Sinks, and Reservoirs 
 

In cases where water conservation initiatives are quantified on the basis of greenhouse gas 
mitigation benefits, ISO 14064-2 requires that the project’s GHG sources2, sinks3, and 
reservoirs4  be categorized as “controlled by” the project proponent, “related to” the project, 
or “affected by” the project.  These are discussed below.   
 
An example of how the different sources and sinks may be identified in the context of installing 
high efficiency showerheads is included as Appendix A.  An example of how sources and sinks 
may be identified when replacing leaky pipes is included as Appendix B.  GHG reservoirs may 
not exist in these examples, but could, for example, be considered if green infrastructure was 
installed to prevent stormwater runoff.   
 
                                                           
2 ISO 14064-2 defines a greenhouse gas source as a “physical process that releases a GHG into the atmosphere”. 

3 ISO 14064-2 defines a greenhouse gas sink as a “physical process that removes a GHG from the atmosphere”. 

4 ISO 14064-2 defines a greenhouse gas reservoir as a “physical unit or component of the biosphere, geosphere, or 
hydrosphere with the capability to store or accumulate a GHG removed from the atmosphere by a greenhouse gas 
sink or a GHG capture from a greenhouse gas source”. 
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3.1.1 Controlled GHG Sources, Sinks, and Reservoirs 

ISO 14064-2 defines a Controlled GHG Source, Sink, or Reservoir as a “GHG source, sink, or 
reservoir whose operation is under the direction and influence of the greenhouse gas project 
proponent through financial, policy, management, or other instruments”.   These generally 
occur on the project site.  Controlled GHG sources, sinks, and reservoirs for water conservation 
projects refer to systems that are part of the building or specific water conservation measure 
(WCM), monitoring and recording equipment, or associated infrastructure that is replaced or 
upgraded. 
 
3.1.2 Related GHG Sources, Sinks, and Reservoirs 

ISO 14064-2 defines a Related GHG source, sink, or reservoir as a “GHG source, sink, or 
reservoir that has material or energy flows into, out of, or within the project”.  This is generally 
upstream or downstream from the project and can be either on or off the project site.  It may 
also include activities related to design, construction, and decommissioning of a project.   
Related GHG sources and sinks are the electricity and liquid fuel infrastructure that supply energy 

to the project.  Related GHG sinks and sources can be determined by the change in gross 
emissions to account for potential changes in utilization arising from behavioral changes from 
the project.  For example, a high efficiency washing machine may have a smaller capacity, and 
thus may be utilized at a greater frequency.  
 
Related GHG sinks and sources could also include changes in electricity purchases or production 
from organizations that neither own nor operate the water conservation project.  For example, 
when an end-user installs a high efficiency showerhead, the result can be a reduction in 
electricity used by the water supplier or a wastewater treatment facility.  In either case, 
electricity generation emissions decline either at an electric utility or at power generation 
equipment at the water supply and treatment entity.   
 
The Program Administrator must decide the criteria under which the end-user is eligible to 
obtain energy savings or environmental credits from these reductions in upstream GHG 
emissions, such as stipulation in a sales contract.  This issue is discussed further in sections 4.1.2 
and 5.2. 
 
3.1.3 Affected GHG Sources, Sinks, and Reservoirs 

ISO 14064-2 defines an Affected GHG source, sink, or reservoir as a “GHG source, sink, or 
reservoir influenced by a project activity, through changes in market demand or supply for 
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associated products or services, or through physical displacement”.  These are only linked to a 
GHG project by changes due to market demand and supply and are generally off of the project 
site.   
 

Affected GHG sources, sinks, and reservoirs that are altered as a result of the project are 
manifestations of the phenomenon known as “leakage”. Project leakage is the new or changed 
activities that result in a decrease or increase in GHG emissions outside of the project’s 
accounting boundary.  The Program Administrator may require a leakage assessment to be 
included with each project to evaluate the implications of this possibility.  Alternately, a 
Program Administrator may assign default leakage factors for specific project types, or may 
establish an ex ante list of activities that are deemed to have no leakage.   
 
For example, positive leakage could arise due to water conservation if the associated reduction 
in water purchases resulted in the water utility increasing water rates to compensate for 
declining revenue.  In this example, the affected GHG sources would decline (i.e., a positive 
environmental benefit) if the rate increase resulted in reduced water purchases by other end-
users. 
 
4. ELIGIBILITY CRITERIA 
 
Factors that can determine a project’s eligibility for generating energy savings or environmental 
credits include the proponent’s ownership and control of the project and associated credits, 
project start date, location, and whether the project meets the relevant protocol performance 
benchmark.  
 
4.1 Ownership and Control 
 
The Project Owner must demonstrate clear ownership of the rights to energy savings or 
environmental credits associated with the project in order to register such credits.  Acceptable 
criteria will generally pertain to the ownership and control an organization has over the water 
conservation device or project, and energy producing sources.  The Program Administrator will 
determine necessary contractual provisions that must be satisfied so that ownership and 
control is acceptably defined.  
 
4.1.1  Identification of Organizations Associated with Water and Electricity Footprinting 
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The following types of organizations are associated with electricity supply, water supply, and 
water consumption. 
 
4.1.1.1  Electricity Supply 
 
In the United States, the types of organizations involved with supplying electricity vary by state. 
States may have either regulated or restructured electricity markets, and each state has their 
own discretion on how to structure and regulate this sector.   
 
4.1.1.2  Water Supply  
 
Water suppliers may either purchase electricity off the grid or may supply own their own source 
of electricity.  The nature of the organizations responsible for supplying water to end-users, 
collecting stormwater, and treating wastewater vary locally.  Depending on the locality, one 
organization may provide all three of these services, these services may be supplied by three 
distinct organizations, or any combination thereof. 
 
4.1.2  Ownership and Control of Water Conservation Device 
 
The project proponent could own and operate the facility or WCMs that produce the energy 
savings or environmental credits, or could serve as an aggregator for individual project owners 
that each own and operate a facility or WCMs. In instances of aggregated projects, the 
aggregator may either obtain legal ownership of the energy saving or environmental credit 
rights directly from the individual project owners, or may serve as a representative of individual 
project owners that retain ownership of the energy savings or environmental credits.  
 
If the facility or WCM is owned and operated by distinct entities, the project proponent must 
obtain ownership of the energy savings or environmental credits through a service contract 
with the entity that owns and/or operates the facility or WCM. 

Specific criteria that the implementing entity or the aggregator may be required to satisfy, and 
stipulate in an attestation or contract, include: 
  

• The implementing entity, or individual project owners, own and operate the facility or 
WCMs that produce the energy savings or environmental credits. 
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• The implementing entity retains exclusive legal rights to the energy savings or 
environmental credits associated with the water conservation project.  

• The administrator of the crediting program will determine appropriate measures to 
ensure that energy savings or environmental credits are not sold more than once.  For 
example, if the upgraded facility that produces the proposed water savings or 
environmental credits is issued energy efficiency credits or white tags in another 
program, those energy efficiency credits or white tags may need to be retired before 
issuing new credits to the facility.  If the facility or WCMs producing the proposed 
energy savings or environmental credits uses the energy or environmental attributes to 
comply with obligations established by federal, state, or local mandates, then those 
attributes cannot also be sold as credits in a voluntary program.  

 
Table 1 provides a summary of the ownership and control requirements for water conservation 
projects that must be considered in order for credit issuance to occur. 
 
4.1.3  Ownership and Control of Energy Producing Source 
 
If the project proponent owns and operates both the water conservation project and energy 
producing source, then the project proponent may be issued credits for both controlled and 
related sources and sinks.  If the energy producing source is owned and operated by a distinct 
entity other than the owner of the water conservation project (e.g., an end-user installs a high 
efficiency showerhead and purchases electricity from the grid), then the Program Administrator 
may have various options for addressing credit ownership for related emissions.  These are 
addressed in Section 5.2. 
 
4.1.4 Project Aggregators 
 
For-profit entities, cooperatives, governmental bodies and non-profit organizations may act as 
aggregators of energy savings or environmental credits. An Aggregator serves as an 
administrative representative, on behalf of Project Owners, of one or more projects. 
Aggregators are responsible for maintaining a database of participant records, scheduling 
project verification, educating participants on the program’s requirements, and maintaining a 
database of accurate records of project conditions.  
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Table 1:  Project Documentation Requirements for Establishing Ownership and Operation of 
Controlled, Related, and Affected Emission and Energy Sources 
 

  

Project Proponent Owns and 
Operates Water Conservation 

Device 

Project Proponent 
Owns and Operates the 

Energy Producing 
Source 

Inclusion of Emission Sources in 
Credit Calculation 

Controlled 
Sources and 
Sinks (i.e., 

direct 
emissions) 

The proponent must own and 
operate the device.  If not, it 
must obtain credit rights in 

contract with entity that owns 
and/or operates device. 

Not applicable. 

Yes.  The Program Administrator 
may allow the project 

proponent to exclude these 
emissions if they do not meet 

minimum thresholds. 

Related 
Sources and 
Sinks (i.e., 

indirect 
emissions) 

The proponent must own and 
operate the device.  If not, must 
obtain credit rights in contract 
with entity that owns and/or 

operates device.  In addition, an 
end-user will not be eligible to 

receive credits if the water 
conservation device also leads to 
energy savings in the distribution 

and treatment of water from a 
water utility unless stipulated in 

a contract. 

The Program 
Administrator will 
specify acceptable 

criteria to determine 
the conditions under 

which these savings may 
be included in crediting 

calculations.  (See 
Section 5.2) 

Yes. 

Affected 
Sources and 
Sinks (i.e., 
leakage) 

The proponent must own and 
operate the device.  If not, must 
obtain credit rights in contract 
with entity that owns and/or 

operates device. 

Project proponents 
generally will not own 

and operate equipment 
outside of the project 
boundary if their use 

would be influenced by 
the project. 

To be conservative, debits may 
be applied for negative leakage 
but credits may not be applied 

for positive leakage.  
Alternatively, the Program 

Administrator may allow the 
project proponent to exclude 
these emissions if they do not 

meet minimum thresholds.   
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4.2 Project Start Date 
 
Projects must start on or after a date designated by the Program Administrator.  Project start 
dates can be defined, for example, as the date of permitting, groundbreaking, or placement 
into commercial service.  The project start date requirement is intended to incent the 
installation of new facilities and equipment. 
 
4.3 Project Location 
 
Water conservation projects may be restricted to specified geographic locations.  Crediting 
formulas may vary depending on the nature of energy systems (e.g., the composition of 
electrical power plants) in a region.  Efficiency standards and classifications may also vary 
regionally. 
 
4.4 Performance Benchmark (Additionality) 
 

Water conservation projects are not eligible to generate energy savings or environmental 
credits in instances where the water conservation project can be considered a standard 
business practice (i.e., business as usual), or is required by law or other legally binding 
framework. This protocol identifies two performance criteria, discussed subsequently, that 
projects must meet to be considered for credit issuance. 
 
4.4.1 Regulatory Criteria 

In order to be eligible to generate energy savings or environmental credits under this protocol, 
water conservation projects must be voluntary. The project shall not be required by law under 
any federal, state or local regulations or other legally binding framework or enforceable 
agreement. The Project Proponent shall sign an attestation, which is subject to third-party 
verification, stating that the project meets this requirement. 
 
4.4.2 Common Practice Criteria 

According to the GHG Protocol for Project Accounting, “Common practice refers to the 
predominant technologies or practices in a given market, as determined by the degree to which 
those technologies or practices have penetrated the market (defined by a specified geographic 
area).5” 
                                                           
5 World Resources Institute and World Business Council for Sustainable Development. 2005. The Greenhouse Gas 
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The Program Administrator may develop a list of common practices in targeted areas that can 
be used to establish the common practice criteria.  Similarly, the Program Administrator may 
elect to specify ex ante specified water conservation equipment or activities that are deemed to 
be beyond common practice.  Such criteria should be continuously updated and refined over 
time so that the protocol is always establishing performance benchmarks for best practices.   
 
Examples of standards may be considered when establishing acceptable criteria by which end-
user facilities and upgrades must satisfy to be considered beyond business-as-usual include 
those listed in the following sections: 
 

4.4.2.1 EnergyStar 

Certain projects may be required to maintain an EnergyStar rating to be eligible.  EnergyStar is a 
U.S. government program that is a joint initiative of the U.S. Environmental Protection Agency 
(EPA) and the U.S. Department of Energy (DOE) and provides guidance and standards for energy 
performance6.  The EnergyStar model assigns ratings on a scale relative to the national 
population of similar devices or buildings, and is an indication of superior energy efficiency.   
 
4.4.2.2 WaterSense 

The WaterSense label established for end-user consumer products could also serve to indicate 
beyond common practice.  WaterSense is a program designed by the U.S. Environmental 
Protection Agency to identify consumer products that use water efficiently7. 
 
4.4.2.3 LEED Certified Buildings 

Buildings may be required to obtain Leadership in Energy & Environmental Design (LEED) 
certification in order to be eligible for crediting under this protocol. 

4.4.2.4 Other Standards 

                                                                                                                                                                                           
Protocol for Project Accounting. WRI/WBCSD, Washington, D.C. 

6 http://www.energystar.gov/ 

7 http://www.epa.gov/WaterSense/ 
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Other standards may also be considered and may vary by country.  In addition, EnergyStar and 
WaterSense may be acceptable standards to establish common practice criteria for projects 
outside the United States, such as Canada. 
 
4.4.3 Baseline 

In accordance with the process outlined in ISO 14064-2, a baseline scenario assessment is 
required for each water conservation project.  The baseline is the hypothetical reference case 
that best represents the conditions most likely to occur in the absence of a project.  The 
baseline could be established by referencing long-term historical average water use or device 
performance in the region, as reported in peer-reviewed literature, or through a project-
specific study that examines scenarios with and without the project. 
 
4.4.3.1 New Construction 

To be eligible to earn GHG emission credits in new residential and commercial building 
construction applications, the following baseline conditions may be considered by the Program 
Administrator:  

a) construction that satisfies the applicable building code requirements   
b) construction that maintains the standard associated with a beyond business-as-usual 

standard (e.g., EnergyStar or WaterSense) 
 
The Program Administrator must weigh the relative merits or appropriateness of these two 
baselines, or others, when determining credit issuance.  Use of alternate baselines may be 
considered on a case-by-case basis by the Program Administrator. 
 
4.4.3.2 Retrofit Construction 

For retrofit construction and specific water conservation measures, the following baselines 
could be considered:  
 

(a) no action scenario 
(b) replacement with least expensive new energy consuming device or retrofit construction 

that meets the minimum requirements of the building code  
(c) construction that maintains the standard associated with a beyond business-as-usual 

standard (e.g., EnergyStar or WaterSense) 
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The Program Administrator must weigh the relative merits or appropriateness of these 
baselines when determining credit issuance.  This may include whether the device was broken 
or not working when the retrofit construction was undertaken.  Use of alternate baselines may 
be considered on a case-by-case basis by the Program Administrator as appropriate. 
 
 
5. QUANTIFYING EMISSION REDUCTIONS 
 

The following section outlines how GHG emission reductions induced through water 
conservation actions be quantified.  An analogous approach could be adopted to quantify other 
types of energy or environmental attributes. 

5.1 Isolating the Impacts of the Project on Water-Use 
 
Many factors influence water use, and they may not all be associated with a particular activity 
or water conservation project.  For example, other factors that influence water use include 
precipitation levels, population growth, and economic conditions.  These factors must be 
considered when establishing the baseline and the credit issuance associated with the project 
activity.  
 
The Program Administrator will determine acceptable quantitative methods for estimating the 
impacts of the project on water use.  These may include: 
 

• Using device performance parameters published in peer-reviewed journals 

• Using acceptable statistical methods to quantify the impacts of the project on water use 
from data and records that the water utility maintains 

 
5.2 Credit Accounting and Establishing Incentives for Environmentally Beneficial Practices 
 

Water conservation projects can result in multiple environmental benefits.  These can include 
improvements in water-use efficiency, water quality, ecosystem services, and biodiversity 
associated with the reduction in water usage.  Other environmental benefits can arise from the 
reduction in air emissions arising from fossil-fuel combustion to produce energy or electricity, 
such as carbon dioxide (CO2), sulfur dioxide (SO2), nitrogen oxide (NOx), mercury (Hg), and 
particulate matter.  Environmental benefits can also arise if a wastewater treatment facility 
emits less methane from a reduction in wastewater treatment. 
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In the U.S., various regulations are in place to regulate different types of pollution.  For 
example, electric power generators face distinct regulations for CO2, SO2, NOx, and Hg, while 
power retailers may also be simultaneously subject to renewable portfolio standards that 
promote power generation from facilities that do not emit these pollutants.  Thus, while there 
is in principle some degree of overlap in the objectives of the programs, Program 
Administrators may still feel that there is not a conflict or potential for “double-counting” from 
having the programs occur concurrently.   

Absent an adjustment mechanism, end-use energy efficiency investments that decrease GHG 
emissions by reducing electricity purchases from power generation would be double-counted in 
a GHG cap-and-trade program if a credit is issued to the organization that undertook the 
project and the electric power plant emission cuts are also counted as reductions towards its 
regulatory cap.  Because not all power generation facilities may be regulated under the cap 
(e.g., a small emission source with emissions below a specified threshold), this issue may 
require evaluation on a case-by-case basis.   

Thus, Program Administrators must evaluate the incentives associated having different types of 
programs and crediting schemes in order to determine if “double-counting” is a concern.  
Double-counting will not be a concern in a credit program that does not also include entities 
regulated under a pollution cap.    

The following options could be considered by a Program Administrator as methods for 
addressing potential double-counting of environmental benefits: 

5.2.1  Allow Credits to Be Issued to the End-User 

The Program Administrator may determine that the double-counting is a not material or 
relevant, and will issue credits for water conservation projects to the end-user with no 
stipulations. 

5.2.2  Implement Procedures for Credit Issuance 

If the Program Administrator deems that double-counting is a material issue, two approaches 
could be used, either separately or in combination, to address it while retaining incentives to 
implement electricity end-use efficiency projects: a) instead of crediting conservation 
initiatives, the electric power plant could compensate the electricity consumer directly through 
a rebate or subsidy; or b) having the Program Administrator set-aside a fixed quantity of credits 
eligible for energy efficiency, while reducing the total allowance allocation to regulated sources 
by an amount that reflects total credit issuance.   
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5.2.3  Alternate Approaches 

Program Administrators may consider alternate approaches to address this issue.  For example, 
the Program Administrator may issue offsets to the end-user with a discount that may be 
calculated to reflect potential double-counting.  

5.3 Quantification Methodology 

When water conservation initiatives cause a reduction in fuel burn at facilities owned by the 
project proponent, entities must estimate their direct GHG emissions profile using the World 
Resources Institute (WRI)/World Business Council on Sustainable Development (WBCSD) 
methodology or another similar methodology.  Emission reductions shall be quantified as 
baseline emissions minus “with project” emissions, and, to be conservative, are discounted for 
uncertainty by the factor identified as appropriate in the proposed monitoring and verification 
plan.  
 
Determining GHG crediting quantities for water conservation projects that reduce electricity 
usage requires two fundamental components:   
 

1. Determining how much electricity use declined as a result of the project 
2. Determining the quantity of GHG emissions associated with each unit of reduced 

electricity consumption 

The emission reduction associated with purchased electricity will depend upon how the 
electricity is generated.  Because end-users typically do not purchase electricity from a single, 
identifiable power plant, crediting systems can apply regional averages of GHG emissions per 
unit of electricity with the eGRID parameters developed by the Environmental Protection 
Agency8.  To the extent that a water conservation initiative shifts electricity consumption time 
within the day and reliable data on power plant emissions by hour are available, then a more 
granular hourly calculation may be considered.   
 
GHG emission reductions caused by electricity savings shall be determined by using regional 
electric power generation emission factors (i.e., carbon dioxide per megawatt-hour) from the 
most recent U.S. EPA eGrid table.  The rationale for using the eGrid parameters is included in 
Appendix C.  For emission reductions associated with reduced use of fuels, emission reduction 

                                                           
8 http://www.epa.gov/cleanenergy/energy-resources/egrid/index.html 
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credit issuance shall occur on the basis of emissions avoided, as quantified using fuel-specific 
emission factors9.  
 
The formula for quantifying credits issued for energy efficiency practices is the difference 
between the GHG emissions that would have occurred under a business-as-usual baseline 
scenario without the efficiency improvement, and the actual GHG emissions that occurred after 
project implementation.  Thus, the formula to determine crediting amounts (in metric tons of 
CO2 equivalent) is: 

GHG Credits Issued in Year X =  

Baseline Controlled, Related, and Affected GHG Sources and Sinks in Year X    

MINUS 

Actual Controlled, Related, and Affected GHG Sources and Sinks in Year X  

 

The formula for determining the Related GHG Sources and Sinks can be specified as: 

GHG Emissions per unit of Purchased Electricity * [Baseline Electricity Purchases in Year 
X – Actual Electricity Purchases in Year X] 

A similar formula applies for emission reductions from fuel use.  As discussed in section 4.4.3, a 
reference case is used to calculate the counterfactual baseline.   

Below we introduce two different quantification approaches that could be adopted. 

5.3.1 End-Use Quantification Metrics 

For water efficiency investments installed at end-user households, the savings in electricity 
purchases can be quantified through the use of estimated parameters published in peer-
reviewed literature or other authoritative sources.  This method may be employed due to the 
challenges associated with measuring the savings in electricity purchases directly.  

5.3.2 Direct Measurement 

                                                           
9 The following document provides a listing of the emissions factors of common fuels: 
http://www.theccx.com/docs/misc/GHG_Emission_Factors.pdf 

http://www.theccx.com/docs/misc/GHG_Emission_Factors.pdf
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The savings in electricity purchases may be determined directly if the electricity consumption 
associated with the device can be calculated through direct metering. 

5.4 Frequency of Credit Issuance 

Credits will be issued ex post on an annual basis subsequent to receipt of proper verification 
documents from an approved verifier. 

 
6. VALIDATION AND VERIFICATION REQUIREMENTS 
 

Validation is defined in ISO 14064-2 as the “systematic, independent, and documented process 
for the evaluation of a GHG assertion related to a GHG project plan against agreed validation 
criteria.”  Verification is defined as the “systematic, independent, and documented process for 
the evaluation of a GHG assertion against agreed verification criteria.”  Thus, validation refers 
to the conceptual approval of the project plan, and verification refers to the evaluation of the 
actual project after the project has been validated.   

6.1 Validation 

Water conservation projects that use the guidelines contained herein can be validated through 
one of two methods.  Projects can be validated either by adhering to the requirements of an 
existing protocol, or by undergoing a review for approval by a committee designated by the 
Program Administrator.   

6.2 Verification 

Verification of water conservation projects must be conducted on a periodic basis by a verifier 
that is approved by the Program Administrator.  

Evidence that may be reviewed during third-party verification of energy efficiency projects 
includes: 

• Evidence of operation and legal ownership of the facilities and rights associated with 
energy savings and environmental credits 

• Evidence that the water conservation improvements occurred 

• Evidence that the equipment is performing properly 

• Electricity purchase receipts or invoices 

• Confirm that crediting calculations were correctly performed 
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Appendix A – Potential Impact on GHG Emissions Associated With the Installation of a High 
Efficiency Showerhead  
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Appendix B – Potential Impact on GHG Emissions Associated With a Conservation Activity 
Undertaken by a Municipality or Municipal Authority (e.g., the replacement / upgrade of 
leaky pipes, installing cisterns, implementing green infrastructure) 
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Appendix C -- The Method of Determining Emissions Avoided Through Electricity End-use 
Energy Efficiency 

Most electricity in the U.S. is sourced from private or public distribution companies that receive 
power through multi-state transmission systems, or “grids”, that are fed by hundreds of 
individual power plants.  Electricity flows within and across these grids following paths of least 
resistance.  This means that, with important exceptions10, it is impossible to definitively 
determine which generated electrons are the ones delivered to any single electricity consumer.   

Because of this, the calculation of CO2 emissions associated with electricity use and reduced 
use is typically based on reference values.  Even this approach is fraught with complications: 
should one use the average emission factor for a particular region, or the emissions factor 
associated with the “marginal” power plant (the one that, in principle, is “ramped down” when 
an energy efficiency initiative is activated)?  Further complexities are inherent: the blend of 
power plants in use varies by time of day, season of the year, weather conditions, plant 
availability, fuel prices and other factors.  While nuclear, hydro and coal-fired plants tend to run 
steadily as “base load” plants, daytime and seasonal peak loads tend to be met by readily-
adjustable plants fired by natural gas.  Further, the characteristics of a particular regional grid 
can change over time as generating companies choose to move their plants from one 
independent system operator (“ISO”) to another.    

In the face of these challenges, use of standard electricity CO2 emission factors has become 
widespread.  One standard method is to use the average emission factor for all power 
generated within a particular grid area, such as the “e-Grid” factors published by USEPA.  To 
provide a sense of the CO2 emission factors that might be relevant, the table below provides an 
indicative range of emissions per generated megawatt-hour of electricity.11 

                                                           
10 Entities that exclusively use electricity generated at on-site facilities, or purchase from off-grid generators, can 
readily calculate emissions per unit of delivered electricity.  Further, a widely accepted accounting convention has 
emerged to recognize that purchase and retirement of valid renewable energy credits (“RECs”) results in the REC 
purchaser realizing “zero emission” electricity in amounts corresponding to the quantity of retired RECs.  

11 These values do not include “embedded” CO2 emissions that are produced in the manufacture, assembly and 
maintenance of every type of electrical generating unit.  The values also do not take account of the fact that 
conveyance of generated electricity involves “line loss”, meaning that less than 100% of generated electricity is 
delivered to energy users.   
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U.S. Electricity Emission Factors 

Electricity Source Indicative CO2 Emission Factors                                              
(metric tons CO2 per mega-watt hour generated) 

U.S. average 0.60 mtCO2e/MWh 

Nuclear, hydro, wind Zero 

Natural gas (combined cycle) 0.35 – 0.45 mtCO2e /MWh 

Natural gas (single cycle), fuel oil 0.60 mtCO2e/MWh 

Coal 0.90 - 1.10 mtCO2e/MWh 

 

 

 


